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1/ 



amm i ] mi mmzfcf&i-zumt, 
v y^^mm^m.m^^A.'cti:^ t><Dxmum i tmtn>%mr^m% $ 

m^w^Htrifiie'it^^ tmrn-rz i> <nx*muummT*m^ Lxmum i se^ 

mum 2 mm® m <d mt mm m * l x m im 2 m% * m & $ z> xm t , 

imMM 3 1 mum 2 nmmu<vm% ma, z^^yy^v v t „ m 

. mmm mmm m^-r & miz-Bmu^ ? y \ y^y 

«i t ittwffitt-r&m 1 tm<ommmmw<7)mi&ijmo 
m^m 4 ] mum 2 nmi±mummK%m $ titzm^^ vrmnn. 

mummm * l tz%x mimm^wm * z m izmum 2 k*jum<o 

z. t zqmt-rzm mm 1 um<DMmmmw<7)$kikjj& 0 
[1*^5] mum2m%imummm^fcztifzmbz;<i) rmzfrt 

mummm * ma l tz%x m u&m&fcm * ftm-t zmtz^ 
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m% 2003-066081 ^- v : 2/ 

mmm 2 mmm iz&m&itm * itm-r xm a > hu m-? * 9 - > £ ^ * 

mum 2 mmK-**?'**- yzfm-fzxmtzmz., 
mm 2 %mmm izmm^m * f^-t %> xm a, mu-?*?^? 

* <r> %. * ^ / ^ - > £ i^-r ^ x@ 
[it 7 ] ^1 nm zftfc-rz xm t , 

Kfzmmm®W:mmm.m z i L ZBj&-?z>xmt, 
mmmm? mm ^m-th xm t , 

£ fit x. T^ff 5§ttoM^f O ^it^ri & v > T , 

tufES2I£^(iBufS^W^ffM$tL^?t^/^; Ti^iMtM^^ 
lufS^ 2 SB^fiJ^cOHtjfiB^ '; 71 Lxm^WL Lmt^ 2 @S*H<7>#JJM£ 

itrie?»i*i£iii6^tf <h 1 & Kmmm2%m<nmmz&ismM^(n<km$itt)! l ziik 
im^ms] MumttMi&ir z>xmt, mmm2nm®m<7)s^)Tmzm 
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im^m 9) mi &m zftm-rz xm t , 

mmmm^f zm^ mmm titm-th xm t , 

m^mizmitmm^ trnmi- & i> (n^mmm-mj-zmi' Lxmmm i num. 

mmm 2 nm^f^-r^xmit. 

mum%wk iz&m $ *i 7t tui en 2 sen ^m-r^tzub^mmz^^rm^ bj& 

HUffi?tl*J KUITfE^ 1; is «fc CffltlElfcfiStt'lSWI Sr^ LT«riB* 2 E*ft*^J£1- 

xm 

zmz-tzztzftrnt-rz mm mmm. o initio 

ity SBfil 2 E& £ < hu f E*§*i |R± U -7 * * v •? ? - > * & £ % 

* k iiK w mtisttijMi * fm-f & xm t , 

Jo o o 1] 
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[0 0 0 2] 

, ztL&mi&-t ^iff^t^cii, i^*mfb, saw:, 

[0 0 0 3] 
[0 0 0 4] 

[0 0 0 5] 

^:FRAM (Ferro electric Random Access Memory) & ir^*tf <b 0 L 

^B#K* f 1 0 0 n sg!tfclv»i:v»i^ f *a, — FRAM(3v^li, 
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«» .» 



^ * >J ^ y>f ^ y ? y > r A r * -te* U § & fiilA14«;v> t 
10 0 0 6] 

-*L^CD^*£^£&V^f§&t4^'; <t L-Cffii $nt^5W, MR AM 
(Magnetic Random Access Memory) i> L< liMR (Magneto Resistance) * ^ 
•J fcOfWiafiBSU * V «9 > iS^O h > ^^^scjst/Eai**^ (J^T\ TM 
R I <bv^, T M R (iTunne 1 Magnetic Res i stance Mft<7)#ttfn]±^ <t «5 

(ffilx.!*, ##fr^cmi#BBo ) o M 

10 0 0 7] 

wmmzx vtmzififztbK, w&&z.®%k&*:x$>2>t^mztix^& 0 
ttzT?*;7.mm^^xi>, ^ifHtzM&x&zzt^mzti, mzi oom 
uzxmimmx$>z>z\tj)m&ztix^2> (mz.i$, mm±m2mzo ) «, 

[0 0 0 8] 

±EMRAMit ^zx<Dm.?-(m%)i,z£z>$mmm£im%t), mitxnw 

&zmi : -tem<7)fc& t m^mmxwji^ $ -erai&ssa* * 1.0 mr hiA<omt^ 
it* ? )\s&mzffi.ti2>nffi.iz£ vmt-t &o nmizmm^mti^zt 

iz±<0, K>»£*4>Ki8#j&*S&£?-*o f«^MRAMf^ (TMRJ/;li 
MT J ) tm%a U MR AMJtT-rt<«tt#^m£^f&£ L^^#^[p]H 'J > 

<nm%mK*w&., m.mmtt Lxm^wzo %t£Ltzmwz$hm± < , mra 
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iff SI 2003-066081 ^- v : 6/ 

ti> (i) a^jB#©H4, (in mwmk<D&^ (iid mram^oshs 

#^<7)^g, (IV) ii&^jg&MR AMitT^^&U^ft&o 
[0 0 0 9] 

(i) criLtii, ^#?^(imvrL^jt^^L, nm^m&mmmzLfz 

3fc**i**-Cv>&o (III) tcMLTii, EUtMR AMSfT-£i£J£ 
"tSJ: -9 IZEM-t&Z t \Z£ *)ffi&:2tl&o (IV) ClLtli, MRAMM 

[0 0 10] 

(II) t:MLTMWi:!5iit^c MR AMKi3tt&3B«t±, ge*ftHS«££SIE 

usE-r - <h 7& ? -e § * v&wmffi.m&T&z tztb, mw&fr $ < & o „ mis 

1-&Clt£&i*1-&o tfc, ?S#(±7fc^ST-*t<7) i d Kigc&- fca*T?# fcv**:* 

> &MmikLtz®&i,zte?izixh-9<o±&%&mz%zti§z.b*i2>o 

fiS*|r K «£ * « # &***^3|6 <7>MRAMK£ ^ * K * Z> S*l * o 

[0011] 

(II) CMLTIi, Kflljttv^tL^BEjlllW^ffcffitt^THd^rffi^ 
T^i^nLtv^o ^»CE«l«:H-3*>tt"Ctt=S:<, MR AM 

t mwit z> namm & h f&w ^mra Mt^i^ l & n ti i$ & ^ & v * o -c, 
, anf, m r AMtT-^Ts t-ixS^ tzisfyy 7- vm±.m\z\tmm^w^ 
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[0 0 12] 

—mbttfe*. ttTiait^o -<7)^Mii7- mcRiti to-e** 

o 

[0 0 13] 

iottit^o (b) *o ift(> l < nftf^MfiSf c j: ») ^ urnm* 

[0 0 14] 

1 1 <o«B&m^Bff®in^j:oTMB^-r^o H9 (i) Km-tzii^ mm. (mm 
wmip&WL zti&m2 mmm 4 2 &it m 4 2 e*r« it 

titi^o m 2imm 4 2±Kit r 7- mi 1, lS^It-5.i3§tl4 3 
£^LT, 7- mi liUEtt^n^sK^nTv^o ^ OfEUfSf^- 1 3 
f±#|x.tf h >*;U?gfti£#L (TMR : Tunnel Magnetic Resistance) SfT->$*<b& 

till 7t&*5&j£$*l, «S(C«jtt$tL-Cv^ 0 i3ii!4 3_hH(if2H^l 3 

£ * vim i* m 4 wmm 4 4 £ ti&. n 4 m%m 44* w-mt l 

TlE'lf^T-l 3_hM^Htii$tLrv^ 0 fOff4iil4 4 JiKfEffi^fT- 1 3 
1 3 ±M^Jic® i:*iii$ii4J:^:e7h j»*^Jfi $ *i * EMP 4 6 * tTM1" * 
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1 1 icv- vmi l^m-r^mmKm^'D^^-t^o 

[0 0 15] 

&V>T% EI 9 (2) (iTF-fi^C, g£Mf#4 6 *5J:CK^7LH/s;'; T>{ 

12 1, 1 2 2 £MI^/£JJf|-f £o T^^^fl 2 1 ^^-y ? 
■;>^V£, -fb^W^^S (J^T\ CVDiv>-j) ALD (Atomic Layer D 
eposition) SftiiL, f MM^'U 7^ 1 2 l«£J&£n£ 

j&tita xz/jz^zizxt) miR-f&o 7/^^1121^ 9>9^ ( 

Ta), Mffc* (T a N) , mt^ 9 > (T i ) , > (T i ) , Mit 

9>9 r *7 L > (WN) , Sffc^n-^A (ZnN) ^fflv^tt, -e-<7)Jg&J?{i 
, 5 nm~ 5 0 nmOlEi^liT^^o IfeflBtettS 12 2li, 9 'J > 9~ 

n^*o -r^^*>> i7f^7 9x»n, mmM4 6&B<nwMm*m 122% 

[0 0 16] 

|H9 (3) ic^i-i^tc, H^*SIBtc«||t$n^«:«tt#JlS:l^* 
1-&(HRWKt±, K7>fi7f^^:Ux7fA? 9ZUm)o @£ 

«iat4 6^o^i4^e 1 2 2o^is^*fcEii*«amK3(cjRm«i**^-r 

&£»t<Z><fc*8ttflfll 1 2 2<^)U|^^t;i:^lfT^^o #IifH±, H^tt^ 
y-f-^^Srfflv^^*— E*IS*4 6#JJilKi&M14#S 1 2 2 £m- 
^55*** & £ t h , <£ 0 *^ttoaftv* J- y ^ > S L < > I C P (Induct 
ively Coupled Plasma) , IT-t'f 9 u h n (ECR : Electron Cyclotr 

on Resonance) &<DM&m*- v * s 9"m^^± HS7'7X7x 7 f> y&ffi £ 

[0 0 17] 
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9/ 



>k^X\ HI 9 (4 ) ^-f^n, gEIM4 6i3 < tD { lI?LrtSt:SO ; v^j7 
^^1123 «U:|, fflv- KJS 1 2 4 £j&flrf& 0 §R->- b'M 1 2 4 

t/Jjl/fti tf y h ISOTM $ ti&mm 4 6 £ J: oq&iBEFLo^fc 
[0 0 18] 

0 (5) liZTjiir X 9 Mz.l£mm®^£fe(E CD :electro-chem 
ical deposit ion) *> L < 14 C V Dvi^tc «t 0 , 4 6 £ «fc ^^?LKE*!M# 

^ 1 2 5 £*I£>&tro 
[0 0 19] 

f«io (6) tc^-ti-jtw, eeM^4 6t3£u^m&<DftBfcmfflt& 

1 2 5 Sr^-TJ: n ^5^lfm4 5±^H^EM^ (31 v- K« 1 2 4 & 
^•tr) 12 5,^7^^^1123, 121 C«TIB0 9 #HBJ «rft9*W*S|#flf 
@ K J: «9 ^ L , R*lifc 4 6 & 4 tf£«?Lrt K E*Wtfl- 12 5, ^'JT^iH 

123, 121, mm±i^m 122^^1x11*^^12 ^Mts tttt: 

[0 0 2 0] 

^>t?@i 0(7) k^-j^k, ±.mm5mm4: 5±izvy mi 2*® 
m-t zmmEfam 1 2 6 snsigs-t-So m&awm 1 2 6 o^m^tcia lt*±, #r 

4W£ifc1-&M^£^-tf fctf>*>3>£<7)-e, Sfefifcttft:® 1 2 60T 

[0 0 2 1 ] 

^^■ea 1 1 (8) DTfioi:, 1/ y x h Mii i 'J v 7 7 7 t: 
4«9, tfy Mil 2 «:iSt^Itt^7-> J»S/:*OVyX 

^ 5 1 try mi 2±wMti) 0 ^oi/y^ f-?x^5 1 1± tr y Mai 2 
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&tzsb, ^77^^>h «LT & , IfcfiB&fldi 1 2 6 j&*fcT y hlft 1 2 £S 
[0 0 2 2] 

^"Cil 1 (9) H^-Tct^ic, ±|Slxv^ h-r^^ 5 1 *m^tz K7^f i 
v + zsyiz*. Q&m&ftm 1 2 6 fcflnlU f^Uy^ 5 1 <h LTffl 

v^:l/y^ MM£f!l3tU $ fcK* V -->^Ht^ o -^IS*. El 1 1 (10 
) tCTFi-J: o if M,t 1 2 OlB^isJi^^SrttElIi-^lfeSattt^MI 12 2, 
1 2 6«M£*l& 0 
[0 0 2 3] 

1^ h7^^5 1 ^ffl^ttlttfti 1 2 6 ^xyf^mii;, 
&ffc!ll££fcfcgfbl|g^'bfc&^- m^M 0 #0x_(i\ tlttf 1 1 2 6 

[0 0 2 4] 
[0 0 2 5] 

[#it» 1 1 

#BS 2002-246566 (*4I, HI 6 ) 

timitZM 1 1 

Wang et al., IEEE Trans. Magn. 33 (1997) p4498-4512 
R.Scheuerlein et al, ISSCC Digest of Papers (Feb. 2000) pl28-12 

9 

[0 0 2 6] 
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£ 1^*1" & H (i , 7°n -fe ^ <7)^^t4^ <£ (7v - V y [zU m&$> Z> o 

%m±.u<v$km^fam j&&<d a k , m mm iz&mimm * w&mm-t & tz &m 
<D?7 ? vmm^mzit^ ±$ * e 

[0 0 2 7] 
[0 0 2 8] 

*§&m<7)Mmmmw<vm i »a£^ri*j±, $ i E«*5&j£-r axe v > * 
)vmm z &m&fc-e&A,x%z i> <D-?mmm i &m t n%w \zmrn z ntzm.% 

jm t , m^cwtr^ fsifi'tt^T- 1 * & co -e ffiaiS'is*?- * n n l x m mm 

t ^mx.fz^m^<Dm%$mmm<7)m^m^^x, mmm 2 mmmu^m 
tmmm £ l xmmm 2@es^sai?« ig t . mmm 2 nmmm iz<d& 

[0 0 2 9] 

l r hu t zm 2 eh * urn $ * & x@ £ . Htri am 2 k </> h yam. 
m umiRW) $ tLtzftmmtm tm £ *i£ <dx\ m2 nmx%*k l 
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[0 0 3 0] 

t Zffiz.tz7FW Htto«t$WE« Mo»3t^r&twi5v»-c, Mian 2 @S*a(imriS^ 
71?-^ LtSS-M L mifBS 2 K&IOM £ ft tti $ -£ £ X@ , Mffi^rt £ 

[0 0 3 1 J 

±iea^:flfi'it^s<7)^ 2 KitfrSrctt, Aria* 2 EUti^rfa^mn^^^ 

tciufaH 2 SE^Oli^ £ # tr M o W Kfc&tettg Sr^Jffi-T & IS * 
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[0 0 3 2] 

?sramM<7)f E'is«T- & x*i t , m t si mm* zmo mm £ & 
nmt, m^w^ituisieiifH 1 tmm-rh i> nxmmmm^z miz vrmmm 
i %m t ilww t:xit & m 2 $m z mm&mm ^m^tsx^K^-th xm 
t zm^?z^m§k&<vmmmMW(vm&?jit:K&^x, mum 2 %m*Mi&? 
&x*if±. mmm^zfcj&zttfzmft^;^) rm^m-thant^ mum^ 

rm&z vmmkm^w-m * ft l x m urn 2 $m % fM-r zumtfrh^t), m 
urn 2 nmzfcf&Lfzfe, mum 2 nm±^miRWKm&®.®-m zf*j&-tz>xn 

10 0 3 3] 

±m&%mmmw<7)m3m&7j&xiz, mum2%m&fcfcirz>j:w3:, mu 
mmmmmztitzmmzs^) rm^^WL-thxMt, mum (ommzmu^v 
rm *ft Lxm&'&wm zMm-tzumt . mummzmu^v rm&z vmu 
nkm&w-m £ ^ l t m gen 2 %m z Mf&-? %> am t^h^hz.t^h, &2WM. 
<Dmmiz$km&famtmj$.2nz>o $<bK, mum2®mzfmLfz&, mum 
2 m&± kmirm izum&itm zftZf&.-tzT.mzmz.x^&ztfrb, m 2 nm 
oiM^jt $ tifz$kmm*m tm2 nm±Kmm^^ Ktzmm^m t 
ciot, m 2 mmm t ti& <dx\ M2 ®mx§££. l tznm&%- £ < u 

mm* y*iz£ t)fc$L-tz>z\ttfvsmz%z><DX\ nm^mm^m^^^o 
fiiwin^ ttz, mm±.^im&w-mtfumzmz*i%^tzfr, mm.®. 



tBIE#2 003-3097556 



mm 2003-066081 
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[0 0 3 4] 
[0 0 3 5] 

mi (i) tzTji-f x 7 iz, mm m^-r) ±Km^m^ m^-r) , -t> 

rv^o ^^mimmmA i±tc7- vmmmtj&zttz>M2m%m4 2mm 
z z.<dw,2 mmm 4 2 urn %mm&<v 7 - m m 1 mm) 1 1 > sk^?- 

±t:ii7-Kti 1, m@^ma-r^>^3^ffli4 3 ^Lt, 7-F8I i± 
^mm^- 1 3 $ *it v> & o d mmm^ 1 3 1± h > * jvmmm z 

lEIKSI^TN 0flx.fi" h >^;HIK^i5L (TMR : Tunnel Magnetic Resistance) 
L< (iE^t^St/C (GMR : Giant Magneto Resistance) JSTrt* & 

1 7«£J&£*1, tt(:^$nTi^, £3*&&1M 3±K{iiEl!ft3HP'l 3 £ 
tIt^tlt:|4M4 A-hmWLZfife. -tvf&AHmWkA 4 ^fMlt 
SBflBSTf-l 3 ±M-hm\&% tiX^&o Jt<DfeW>A®LmWkA 4±tcfS'|S*T-l 3 £ 
h» J ffM^ti^^5^lf)]l4 5^IL/:t, ±fSfB'lt*T 1 
3 ±ffi^ffli:iaj £ *ia J: if y h ft^ffM $ ft&SfrHit 4 6 ^ffM"t * 

[0 0 3 6] 

gft£§l?f 4 6 i3 ZXmS&LK'V) T * 9 KM 12 1, SHv- Ki 1 2 4 
(J^T> CVDt^9) ALD (Atomic Layer Deposition) ftft^IL 
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^-v: 15/ 



x nmiR-f&o t * 9)vm 1 2 1 i±, * (t a) . (t 
a n) , mit^? y (t i ) , > (t i ) , rn.it? >rx-r> (wn) . m 

Ibv^n-^A (ZnN) ^^fflv^tL, ^lil^te, 5 nm-5 0 nmOii 
[0 0 3 7] 

iy-K112 4li, ^Jx.(i\ -y * 'j > CVD&^£ffi^& 0 -?-<D 

m & J: Viz § £ iz «fc o TiMiiiR $ ti h o 
[0 0 3 8] 

££>H, #!lxJ«ft?#>o §;y£(E CD:electro-chemical deposition) ^ L < {i 
C V Dffi^lC J: 19 , 4 6J3J: ^M7L^S£mA l 2 5 £ita6^tr 0 

[0 0 3 9] 

5 ±.<D£m%%mmA- (m^~ vm 1 2 4 t^-tr) 125, mut^^ 
1121 £^6^«®^j; ml?* 4 6 4s x ifmmifttzmmn 

12 5. A'JTpi^^l 1 2 l^^^LTlf y (f£2I£*Jl) 1 2 
[0 0 4 0] 

[Hi (2) t:^tJ;^:, tf y 1 2 LTH 4 ^lf)H4 4 ±oS 

5ili4 5 CHUlB(ai(7) (1) #JH] ^0--y^>^^i-^> 0 iy^->^*Hfi 

[0 0 4 1 ] 

m&<vmw§ > >; n v y y?mm 2 fix ^ * m.m - 7 y m ( 

C-F) 7 f > i^x 7 f > ^^|f T o C-F^i7f>^ 

tf y h in 1 2 £ 0 5 mmm 4 5 1 <dm^^^- y * > ^-Biig t & & 0 

;>^>^&U5BLTfi, *IW^tti7f>7' (R I E : Reactive Ion E 
tching ) J; Zf%FJ?&^ y <f- > ^* (CDE I chemical dry etching) ^itffloT 
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[0 0 4 2] 

±ffi J- y ^ > ^-C {± , bf y h *I 1 2 coffJM [z m 5 m 4 5 
tSCt^ti^o ttzj&M&*-'*-x.v J f->inz£&\£v Mil 2 t »7 
- K«ft 1 1 £ (D^mV(T)W. 4 Ifelf |g 441 twx ? ^ > ^ L ft v> d <h ^3?-e* 

o 

[0 0 4 3] 

My h«ftl 2 0flfSEU«5lfi^il4 5* f 5$P>&v*J:'5Ki-&£fcKI»L'Ct±, 
R I EtCDE^^ia »K «fc t)%jJkttilZJ^y?->y$:fT 7 itfi-S 
o RIECt, titJv** h{;x 7 f V^^tfTo R I E~C$>2>fz*b 

o 

[0 0 4 4] 

?LO*4«e»K4 4 ^-r-CT^I-^lx^;!/, -ffc^*,, 7-K*ftl lf-CilJii 
[0 0 4 5] 

^ > & ikm& e>tt& * mm -t z> m&s y y wlk z %> ? ^ > r-h^nx* £ & o & 

f£5ffe*iM4 5 t fcf y h&l 2 t <DM$Utit-t'frlz±& \^tz#>-C$>Z>o 7 vWLK 
X h v V n >mitM^*tf4<9 7f >^*P-Mil 0 0 n m/m i n-1000 
nm/mi n«L<, ^0»(± y -7 BfciftJg *^x. -5 CI t K X t) ttBaSffelz 

hho ttz, ±feK^-r •fu^^\zx^mtnu<^WMitu^y v-fu*x\z 
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tmm, «^Jt2iiJl±*«SliLv>o 
[0 0 4 6] 

mi (3) tc^-TJ: 9 &«#a6o #&H«t «9 , i&^14#:Jf 1 2 2 £ 
S 1 2 1» «t inE*^ 1 2 5iffiCtWi 1 2 2 MLtv^o 4ft 

<7>m$tf&m^mLxtzm-f2>i)^ -yt-n> (Ni) ?h<r>#m&itx*i>m%k"e$>t) 

. Sfc, Iti^n/^h, -^;WC$; (Fe) , (B) , 'J > (P) , 

(W) , (V) , ^OA (Cr) , t'jrf> (Mo) 

, (Ti) ^O^D»OjlA$*t7t<fc«14^^a^tt*^i-*jS|R*fi 1 

[0 0 4 7] 

2 W\ h ^tlttMl^i* 7°n -t ^ 7 n - 0 I$yn-t^7D 

[0 0 4 8] 

■Ctt, ^4|felfM44 ChuM1#hsj ±o^-f ^ 

>^-C&£ 0 5fe<7)^5lfelfM4 5 c7)[^*-7 0 n-b^t;^v>-r, 7yiCJ;^7X7 
[0 0 4 9] 
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(Pd) , fii (Pt) , & (Ag) ,4 (Au) ^fflv^tLSo ---C 
(4, ^y^A (Pd) UJ:&tt«W>o§«: % Ltf^oi^ffl 
V * K o V > X m.W -f 2> o # K - O > < 9 v * A fi#|a6 o # Kjg j£ - t & &3I (4 & 

[0 0 5 0] 

*{)oIIoa'7v^A (Pd) M^lOOOppmWT, #>o §ffl<7)7K«-r 
* 2 . 5 * o # TgOSJg ^60 t:mT, *oiHf B U2 4 0 #W 

[0 0 5 1 ] 

^i:, /<9->**a (Pd) *o§3&*»TL7t^ * >; -->^*fr do 

[0 0 5 2] 

£dt75 ? -C£&v* 0 $£*f4, TADMETA (Advanced Metallization Confere 
nee) 2 0 0 1 , TvT/'-byya US-tr>3 >HJ , p . 90- 

9 1 Kgfi|R$*L-Cv>4 «t 9 T)ViiV 7V-<nmWL\ZX, Co-W-P(3^' 
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i<m4*y%&k (pH) pg^UctiTMAH (fh7^f/V7>^^ 

I<7)liLi/^#l±J^TOti5t)^^ 0 a6o ijjfc^Tfcif'f (pH) l± 

8 Jil_h 1 1 WT> o § ifcOifiaPli 5 5 °CJ^± 8 0 °CJ^T\ o % B$Ntt 1 8 0 

[0 0 5 3] 

i£ 142U^ * £ A1" & d t tc «t 0 , x 0 f> it * o i , j@Mci5fci£ £ o# 

[0 0 5 4] 

finite ioTllt^o 
[0 0 5 5] 

Milt 1113(1) tc^-tid^, i5lfell4 5«t^ft:, x.>f> 
h 7^14 5 1 £^j£1-&o h 5 1 12, H 5 Ifeli 

M 4 5 i3 J: CJfjp 4 mm, 4 4, t*n^l2fix 7 f> ^g2RJfc^*i&*m 
T'f^^tL^, 0 Wilt m\L"y')^y (S i N) , ^y'jn^ (S i C) , T 

[0 0 5 6] 

-e^t, 0 3O (2) K^-J:? |jl 5 ^liflU 4 5 ( mTlEEl 3 69 (l) #HS 
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[0 0 5 7] 

fot, H3 (3) \z7F-t£ni^ mtmi (3) x^xnm Ltzwtmn 
klt, try mii 2<onmLx\<*&$mizmnmzikm&itm i 2 2^^m-r 

o 

[0 0 5 8] 

1?!lxJ2\ (B) , «;> (P) , (-CH3 f) Sfo3^r3*L7tv 

>J n^BSMtJgSSrfflv*, j-y + yyA h ysV§4 5 1 <h LTN S G (non-doped sil 
icate glass)^£ffl^£.I t &-C#& 0 
[0 0 5 9] 

|5M4 5^t-)| (B) (P) on^4<tt-l 

a* k - e > y $ *l y'j3> m^bfli £ (± y 9 x 9*0 # - 9 * mfbrn s i± 

MSQ (Metyl Si lsesquioxane : ^yJHrX^t^rt^) 

mtmitis ( s i o c ) &<D\&m m&mxfm u x 7 f>^h;Ai 

4 5 1*. «x.tf, Srft:-> , J (S i N) , Rlty'j3> (S iC) , T*^ 
7 r x ii - # y T-T&m-f &Z\t tfX § & o 

[0 0 6 0] 

±IS^-yf->^x h 1?!lT?&&o ^5%il4 5(7) 

Uyf>n h-y/^4 5 1 tO^C, "7 ym^iti-^^tt^^rLTV^ff 
-eo^lR14KMLTfi. WTOX7f>^U- hJt*«tJ£L"rv>tLtf, 3c 
r^n^^Mf^^^^o 1-fcfc*>, MHRit= [|5l6iI4 5W 

X^f>^l/-1>] / (X7f >^ f 7^14 5 1 OX7f ^2 

[0 0 6 1 ] 

itz* ±Mx.vf-yy* Y y ^&ftZJ&ir2>8mxa* ^y^-y^T, h y^A 5 

i ^m-f^mz* H4«4 4 HMii^ h 4 

5 1 (DmZftnm. i§TO^-7^>^LTjoV>T& Z^^y^y^Xii 

* ummj-i 3<7)±mzfZf&zn&wm<vmmzMz.%^±oi l z-tz>z\ttfmi 
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Lv^ 0 

[0 0 6 2] 

gltxyfyn h y/*/f 4 5 1 1 t pTlf*«5o 

[0 0 6 3] 

S4*£liM4 4 £fg5*fe!i§l4 5 Oi7 f>matx7 
Mfl-fiin^HiiL^o Mx.f£\ H4*&*iJH4 4 £ J:>S 5 *fe*iJg| 

[0 0 6 4] 
[0 0 6 5] 

2 Il^Iili, MISS 1 Il<7)ff^^tltt#:i <7>3IM£ £ =fc 0 fn]± 

£ * #1- & «iis^i*t?* z> o m 2 mMmm t fries 1 mm^fm t <d 

[0 0 6 6] 

Ei4 (i) n^i-idic, mrfsEi i (i) Kx^xmmLfz<Dtmm^ lt, 

^5«4 5 totBE^IPIjiOtr y H&i 2 £M1-& 0 
[0 0 6 7] 

-eom, EI 4 (2) H^-Tidtc, mrfeni (2) CcfcoTIftB^L£:<7>t|W|*i 

clt, S5*feitM4 5 mmm4<D (1) #h?j £i^u e ? mi 2000 
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[0 0 6 8] 

m 4 (3) ^tfI-J:?^ Ify Ml 1 2llCit^nTV^/N''J 

9)\>mi 2 1 imim4<D (2) #bb] z^-t&o r * tn^m 1 2 1 

Ti) , r/^f> (w) , w.ik9 yyzsv-y (wn) n^tf^tt, 
itmmtum* (h 2 o 2 ) , 7y|"cw^o K7>fyn-txm 

^ (Ta) , m.i\L9y9)V (TaN) , Mffc^v-7A (VN, ) . 

f-> (W) % (T i ) . Mit^9> (T i N) , Sffc* >7\X-r > (WN 

) m<D— mti%'*V 9 )VmAt£hiS-7 yjtJ *<y (S-F) %<D^v?-><7 

[0 0 6 9] 

-e<7>f£. Bi4 (4) \fv hmi 2<z>mmiz, mmm#>^&iz£ 

[0 0 7 0] 

- K^yn-fexSriiffll-^^S^o^^ tf y M£l 2 tc^V * ;Wf 1 2 

J^Tt:, y-^AMIf^o §:-7°n-fe^<7)M$ tv^ft^^i"o <6oilo 
^'7y^A (Pd) atJg£ 1 0 0 p pmWT, #o £i£<7>7KSi>f 5J£1 
T> #o §$<7)SJt£4 5°cmT\ i&o£H#ffl£i 8 0Wtn o ^Ofl&tf) 
ft****!) o # Mf££> J: o £ |£<7> ^ ij - - > y -fu -b J* is J: Cfte^^ o 

[0 0 7 1] 



ttitiE#2 003-3097556 



mm 2003-066081 



^-v: 23/ 



[0 0 7 2] 

^ 3 njfe^s-cti, mmm i , n 2 mm^fm^Mmm^ o # u uify h 

[0 0 7 3] 

HI 5 (1) H7jrt<M^ frlEHIl (1) KJ: otKI L/c<7)£ ITOfc LT, 
f& 5 4 5 tf y Mft 1 2 *^J(£1-*o 

[0 0 7 4] 

^iC, @5 (2) C^fJ:^:, HuffiEIl (2) HioTSi^L^^t^t; 
LT> H 5 4 5 CmffSIH 5<0 (1) #M) U fcf * h « 1 2 OffiiJM 

*>mai£-e-&o ^ciTi±$f>tc, misih (3) K£^xm.wLtz<Dtmm^L 

r> a'Jt^/pii 2 1 CfluffilH5c7) (1) #bb] ^^-f^o zzxi±^ 

[0 0 7 5] 

EI5 (3) ■■Izm-tX.oK. t'7 Ml 2M(7)M;, vx^ff^t 

Hi 2<7)£G5H;|ifip^6 2 ^Mt^ 0 
[0 0 7 6] 

^CK, El 5 (4) tc^i-J:-9J-, k*7Ml2^ffiC, Mmft?^o#tcj:^ 
[0 0 7 7] 

MI 6 1 temmmxtb&tztb, T'n-t^lf, ift©l/y^ M6 1± 
^#fW^K»), l^* H6 l±K(;MfcfiBtai#lll 2 2f±^M$tL^v> 
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[0 0 7 8] 

@5 (5) {Z7f,ir±7lZ^ l/y^M6 1 (itufStH 5 <7) (4) #HSJ £ 

1 2 <7)±M^ J:OTJ®(i^tt#li 1 2 2 im&Ztifzffimtmbti&o 
[0 0 7 9] 

& 3 ni&^^o^i4{±j^To <fc 9 izfsLwc&Zo mim 1,02 mm<om 

2<7>e-y M&1 2^B^O^^ii^tt^it^-r^C t^t-^o ifc, 'J7F 

[0 0 8 0] 
[0 0 8 1 ] 

fc&M&itm £ mum tzmm-t zt^o -fu-tx* l tz 4 <o \z & 0 -c ^ 

[0 0 8 2] 

16 (1) KTjrtid ffirSBBI 1 (1) lUo TlftElE LfzCD t IbJ^H L"C\ 
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^5«4 5 izmnum&<D\z-y hmi 2&^jki-* 0 

[0 0 8 3] 

>ki~, 0 6 (2) n^fj; 9 l 2 l [flu fBm 6 <d ( l ) # 

tr ? mi2 <?h« tc?f 4 8 a>m& s *i & <> 

[0 0 8 4] 

0. 2 5 ft mff>f >;l/-;l/^JLP$coif y h& 1 2 Tii 0 . 3 5 ^mfiJsJLTt-* 
vf y Mil 2IJi{:M$tL^^''J T**)vm\2\ (omm^^^y 9 
yy&im^fzm-k. 1. 5nmi^Ti:fI?tL-&o i^'J7^^^112 
1 f±lifri£L£«fc -9 -7 v\t4*^ (S-F) Sr-S-tr^^i-y^-^r-t-^i 

Cfl8mJIBfc3&* fc#3S ^MJ¥ tc J: & ^\ tf -y Ml 1 2 M &c RMg-t & g 5 
14 5*i7f^m-t4«»(:A*LJtyn^^it^S-C*4o H5 
*fcftl&4 5 0X7f fluii!i<7) V"? 4 x. y > ^yn-b^ i fcfi^x- y h 

[0 0 8 5] 

^C, HI6 (3) K^-fid^ t*7Ml2W$IC, iS)#*oit:i-S 
»KJ£KKJ:oTlH8ttfW 1 2 2^tm D *4 8 rtS|5(±ili;fl£f£ 

Ml 2 2iaotI^i^;i:^^L^ 0 ^WtWl^II^n-b 

fi> mm.tm 1 2 2wTttiiiif 5i6ii4 5 fc«j&**ms*utfcry mi 2 

[0 0 8 6] 
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[0 0 8 7] 
[0 0 8 8] 

EI7 (1) C^ti^:, HufEEIl (1) KX^xmMLtKDtmm^LX, 
[0 0 8 9] 

t<D'ijk, i7 (2) (C^1-J;^ic, t'^Mtl 2 0gSC(D^, 
^<t^S^M^J:or^att^l 2 2£«|-r£o -o#:fl!tt#iS(7)^y 

mxa, mmtwmi 2 2 (Drmmnm^mt^^tifz^ ? hmi 2xhhtz^^ 

[0 0 9 0] 
[0 0 9 1 ] 

[0 0 9 2] 

11 8 (1) c^tioc, Bufsdi (1) ^x^xm.mLfz<7)tmm^Lx^ 

[0 0 9 3] 

i8 (2) tc^-Ti^u, ^nil2^«:, v^^^f^-f 
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mi 2<D^^ma^e a £Mj&-rz> 0 zcduz/x vme 3(2'; ? v*-7m<D-? 

14#/i<7)§iJ* J; i9lp&t;fx(£J:^ 0 L^ot, lxv* h mM<om.m* 5 0 0 nm 
[0 0 9 4] 

El 8 (3) fc^i-J^K, H'n^nwilC, o # J: £ 

, 2 2 (DTi&mimtm&zntz^y hmi 2 -c& mmm 

(0 0 9 5] 

o fcrtfu i^y^ H6 3±K^mn.^m 1 2 2M$iir^ i^^yn-fe 

[0 0 9 6] 

EI 8 (4) C^tJ;^:, lxv*MH6 3 CtufSlEI 8 O (3) #fisj £ 
l^*i-^>o Ctt^cto-C, il, m2^M«St:^L7t:c7)t|WJ^n, fcf y h 
M 1 2 O _hM£ «t OTJM tclWftfril 1 2 2 fiffM £ tL/z#j^^# h it h o ^ <7) 
U h iljgixe-eti, 1/vX M6 3 ±(l(iMtt#g 1 2 2 $ *LT v> 

^^-t, V yX M6 3 ^^t^-tirTv^v^ hfrh^ 1/yX hfiM^ 

olfgi^^o 2 0 0 < CfIJ5<7)^-7 o 7X-7 4'^^(i\ n/s-;^ £ jr^t 

[0 0 9 7] 
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[0 0 9 8] 

«T#*o tit, IlifeolCJ: l)tttt#:i*»^/:*, 

zti%^<Dx\ %>mmzm.mni£m^ x^x^-^n^z. ta^^ 0 t tz$km± 
< , ^ i < f s-it^T- \z mmm £ * < £ t a>*-c # & o s f> n , tt^ttfMi k > 

[0 0 9 9] 
[0 10 0] 

t «t 19 , tr y Mft 1 2 0_tM*3 «t affflffiKtfcfiBteftJI 1 2 2 Zl&m-fZ 9*7? 

, fil?l 0 0%»C)£\/»*/^l/y v«M1-££<!:rt s -e fc, 

(Co) , (Ni) ^<7)^14^o^;Mfi, {#HJgl> =r-f->f>^ 
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[0 10 1] 

MM^&07t:#<7);£f£i^<7)& ^— o^^yn-b^ii, ify hill 2HM 

^^n^.ms«<bM, mmm<ommmx^ho mm^^y^-^y t-fu* 

cii^^o t Wit^i.#I(7)x f 7 ^icn Ltlt 0. 

8 fjL m y - KOiMrft^ ^>^f>I<0i'; y * SIS****)"?* , 

a (cmp) Mi:i^0o^j o tr-> nsotn^iiu 

^>^M<7)l^*-e(i, ^ >^7K*^<7)^^T^*Brtg-e*)^o tr* M&i 2^ 

[0 10 2] 

*tf 9 ageisms**) tr * MfttcjtL-caffl-rai t^-e^, u^t, tr 

gEH^OBtra^t L<{±SE«* : f-0«J: ^^<MLtUv^ 0 #UxJ£\ 

tr 7 h sit iz&gt, ztiz nkm&itm <o mmmmm^-^a tz&x^ km^-t 

[0 10 3] 
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tc^5?^fc tf v h ^<Dm&W<1ilt'h 2 < CI t £ 
[0 10 4] 

itz, <fe«tt#»0^jKxe»[SrBU«-C§*o-c, TAT (turn around time 
[0 10 5] 

% tz , ^felf $| fc tf y h ft Oflf fi*T-<7>#MtfeSL^^ L , x^^hnv 
[0 10 6] 

, try h«iJi«tc«it$tLS^'; rjf&»R«:4r*i- * - t&x£&<7)x\ mmm 
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[0 1 0 7] 

[mi] 

[12] 
[HI 3] 
[EI 4] 

[El 5] 

^i&^o^ie'it^g<7)Mit^?*^#^)ii3 »<7)ffm^^-rMigxfiif®iii 

[16] 
[07] 
[0 8] 

^m(Dm%mmmm(omm:^miz^^m6mm<r>fm^^-rm:^j:mmmm 



thtiE# 2003-3097556 



mm 2003-066081 



^-v: 32/E 



[12 9] 
[0101 

[mil] 

1 l-V-m (#lE«i) , 1 2 -tfy bB. (i2E«|) . 1 3-fE'lt*T- 
, 4 1 2 2 -IWKttttJB 
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iwm%] mm 
[mi] 



1/ 



12 \Zy ( 1 2 5 + 1 2 4 ) 




(3) 
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[02] 
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r 


i7 V - 


~>-^ i 



* y — ~^if 



ffifE#2 003-3097556 




mmm 2003-3097556 




tbBE#2 003-3097556 



003-066081 



^-v! 5/ 



[EI 5] 



12 121 



12 121 
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[17] 
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